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V. BizomocTi npo guceprariio
Moga guceprariii:
Koau TemaTHYHHUX PyOpHK: 29.19.11

Tema guceprauii:
1. ocnimxeHHsl MexaHi3MiB audysii iMII1aHTOBaHMX LOMIIIOK B IIaPYBaTUX CTPYKTYpax Ha OCHOBI KPEMHIIO B

yMOBaxX HEPiBHOBA)KHOI KOHIIEHTPallii TOUKOBUX Ae(EKTIB.

2. Investigation of the diffusion mechanisms of implanted dopants in the layered silicon-based structures at non-
equilibrium point defect concentration.

Pedepar:

1. Incepranist NpucBsYeHa AOCIiIPKEHHIO BIUIMBY HEPIBHOBR)KHUX TOUYKOBUX Nle(EKTiB Ha IIPOLIECH [IEPEPO3IOLiNy
IOMIIIOK 063y TpaHuLb PO3Ainy (a3 B TBEPAOMY Tijli, BUBUEHHIO MEXaHi3MiB IPUCKOPEHOi Andys3ii 4OMIlOoK, ix
eJIEKTPUYHOI akTHBalii Ta npeuumnitarii, 4OCHiIKeHHIO IIPOLEeCiB reTepyBaHHs peKOMOiHAL[ITHO-aKTUBHUX JOMIIIOK
B IIAPYBATUX CTPYKTYPax MyJIbTUKPUCTAJIIYHUI KPEMHIN - IOPYyBaTUN KPEMHIN - aJIIOMiHieBa IJliBKa Ta
IOCJIiI)KEHHIO BILJIMBY Y3 BUIIPOMIHIOBaHHS Ha npouecu 1udysii gedexris npu imnnanTauii ionis 60py Ta aprosy B

erMHiﬁ. P03pO6JIeHO METOAMKY ITOUIaPpOBOTrO0 BUCOKOYACTOTHOTO PO3INJIEHHSA ,ILieJ'[eKTpI/I‘{HI/IX MaTpulp. [TokazaHo,



110 TOYKOBI Agedektr, chopMoBaHi BHACHIIOK Bianany SiO2/Si CTPyKTyp 4OJATKOBO iMIVIAHTOBAHUX IOMIIIKAMU
KUCHIO 260 BYTJIEL[IO0 103BOJIIIOTh KEPYBAaTU [10BEIiHKOIO JOMIIIKYU apCeHy 0613y OBepXHi. JJocmimkeHo
aKTMBALIiIO JOMIIIKY AS MiCJI i30XPOHHUX Ta i30T€pPMIiYHMX BiasiB B IPUCYTHOCTI KUCHIO Ta ByrJelo. [IokasaHo,
o por-Si+Al/Si cTpykTypa € e(peKTUBHUM reTepHuM mapom npu LITB. BusneHo npuckopeny audysito aToMis
3aJli3a Ha FeTEPHUM 1Iap B MyJIbTUKPUCTATIYHOMY KPEMHIi. 3alIPOIIOHOBAHO MOJIEJ/Ib FETEPYIOUOro €(PEKTY
IIOB's13aHY 3 KiHETHKOIO IpeluIiTalii aTomiB MeTay Ta iHxeklielo ToukoBux nedexris npu IITB. Bussneno, mo V3
OIPOMiHEHHS, [1pY iMIIaHTaLji, NPU3BOAUTH 0O 3MEHILIEHHS Ae(PEKTHOCTI K Y BUXiIHUX, TaK i y BifNaseHUX
3pa3Kax, a TAKOX JI0 IPUTHiY€HHS IPUCKOPEHOI nudy3ii 60py B KpeMHii. 3alIlponoHOBaHO (Pi3NYHYy MOIEJb LbOTO

SIBUIIA.

2. The influence of non-equilibrium point defect concentration on the dopant gettering, redistribution, enhanced
diffusion, electrical activation near to interfaces in solid were investigated. Also the ultrasound (US) treatment
action during argon or boron implantation on the point defects diffusion were studied. The layer-by-layer high-
frequency sputtering technique of the dielectric targets was developed. It is shown that point defects formed as a
result of the rapid thermal annealing (RTA) of the oxygen or carbon implanted SiO2 /Si structures allow to control
the behavior of the implanted dopants near interfaces. The arsenic electrical activation in silicon was studied after
isochoric and isothermal annealing. It is found that porous Si + Al /Si structure is the efficient gettering layer for
silicon implanted by copper or iron after the RTA annealing. The iron-enhanced diffusion toward the gettering
layer was discovered. Optimal temperatures and times were proposed for the gettering effect obtained. Gettering
effect model connected with metal precipitation kinetics and point defect injection at the RTA were suggested.
The results obtained have shown the significant influence of the in-situ US treatment on the defect formation
during argon or boron implantation in silicon. The defect concentration decreases both the as-implanted and
post-annealed samples, implanted with the US treatment. The suppression of boron-enhanced diffusion under the
US treatment was found. The physical model of this effect connected with the stimulated silicon interstitial
diffusion under the US treatment was proposed.
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